Enhanced enteric invasion of scrapie agents into the villous columnar epithelium via maternal immunoglobulin.
Transmissible spongiform encephalopathies (TSE) are caused by dietary oral exposure to infectious prion proteins (PrPSc); however, the mechanism behind the uptake of PrPSc in the intestines is poorly understood. In addition, epidemiological studies of BSE showed that most cattle are exposed to the agents in the first 6 months of life, during the suckling and weaning periods. In the present study, to elucidate the enteric invasion mechanism of prions and to investigate the age-dependent transmission mechanism suggested by epidemiological studies, wild-type and SCID mice were orally administered brain homogenate from scrapie (Tsukuba 1)-infected mice during the suckling and weaning stages, before being analyzed histopathologically. PrPSc was found to be incorporated into the villous columnar epithelial cells and was also detected in the villous lacteal of 15-day-old suckling mice. However, no such uptake of PrPSc was observed in the weaned mice at 25-days-old. Four different strains of mice were tested. There was no mouse strain difference in the frequency of PrPSc positive columnar epithelial cells. In addition, the uptake of PrPSc in suckling SCID mice lacking maternal antibodies was significantly lower than that in the wild-type suckling mice, and the uptake of PrPSc was enhanced by dilution with purified IgG. In the present study, it was suggested that the weaning period and maternal immunoglobulin are important risk factors for the oral transmission of PrPSc.